Nitrogen in discharge waters from aquaculture opera tions has received considerable attention as one of the ele ments polluting natural habitats with the rapid expansion and intensification of the aquaculture industry.2,3 Ammo nia, the end-product of protein catabolism, accounts for more than half the non-fecal nitrogenous waste released by decapod crustaceans.4) Shiau and Pengs5) have reported that dietary protein can be spared by starch but not glu cose at suboptimal dietary protein level (i.e. from 28% pro tein to 24% protein) in tilapia. Simeno et al. 6 ) indicated that dietary carbohydrate casued a reduction in the activi ties of amino acid-degrading enzymes in the hepatopan creas and resulted in a low nitrogen excretion rate in carp. It should be noted, however, that the type of carbohydrate used in Simeno's study was not defined. There is a lack of information on fish as to the influence of different carbohy drates ingestion on ammonia-N excretion and oxygen con sumption. This study was designed to provide this informa tion. •õ To whom all correspondence should be addressed.
E-mail: syshiau@ntou66.ntou.edu.tw in the glucose-fed fish decreased as the carbohydrate inclu sion level increased. In the starch-fed fish, ammonia excre tion was significantly (P< 0.05) lower at 41% inclusion lev el than 33 and 37% inclusion levels. The other N excretion product-urea was not measured in the study. Future study is needed in this regard. Total oxygen consumption was sig nificantly higher in the starch-fed fish than in the glucosefed fish (Table 2 ). In both the glucoseand starch-fed fish, higher oxygen consumption was observed at 37 and 41% inclusion level than 33% inclusion level. Oxygen consump tion increases as increasing use of carbohydrates as energy source found in the present study is of interest. The reason for this is not clear. In conclusion, our study demonstrated that both ammonia excretion and oxygen consumption in tilapia were affected by different carbohydrates, and gener ally they were influenced by the carbohydrate inclusion level.
